Specific activity of alpha-L-fucosidase in sera with phenotypes of either low, intermediate, or high total enzyme activity and in a fucosidosis serum.
The quantity of alpha-L-fucosidase activity in human serum is determined by heredity. An individual may inherit either low, intermediate, or high serum enzyme activity. An enzyme-linked immunoabsorbent assay has been developed that can detect 0.3 ng of alpha-L-fucosidase protein. Enzyme protein in serum of 102 individuals ranged from 20 to 835 ng/ml. The group included individuals with low, intermediate, and high enzyme activity. The specific activity of alpha-L-fucosidase within this group was statistically the same (mean +/- SD = 11,002 +/- 1051 U/mg). Thus, individuals with low and intermediate enzyme activity in serum had lower amounts of enzyme protein with the same specific activity as in individuals with high enzyme activity. Fucosidosis is a rare inherited disease in which alpha-L-fucosidase activity in tissues and body fluids is low or absent. The concentrations of enzyme protein in sera of a fucosidosis patient and parents were 76,565, and 604 ng/ml, respectively, and the specific activities of enzyme were 1316, 8938, and 8858 U/mg, respectively. Thus, the fucosidosis serum probably contained a structurally altered enzyme with reduced catalytic activity. The somewhat low specific activities in the parents suggested that their sera contained both structurally altered and normal protein.